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A CHEMICAL  ACCOUNT  OF  THE  CHALY- 
BEATE SPRING,  NEAR  BRIGHTON.  * 


The  Chalybeate  Spring,  near  Brighton, 
commonly  called  The  Wick,  has  long  been 
noticed  as  a ferruginous  water.  But  as  far  as 
I can  learn,  no  regular  account  of  its  chemi- 
cal or  medicinal  properties  has  ever  been 
publiflied.  The  only  notice  which  I can 
trace  refpedting  this  fpring,  previous  to  the 
mention  which  Dr.  Saunders  has  made  of  it 
in  his  work  on  Mineral  Waters,  is  contained 
in  the  Brighton  Guide,  where  a very  curfory 
and  imperfedl  account  of  the  moft  obvious 
properties  of  this  water  is  given,  firfl:  on  the 


* The  Chemical  inquiry  which  is  the  fubje61  of  this  eflay, 
was  fuggefted  by  Dr.  Saunders,  and  undertaken  in  confequence 
of  his  having  exprelTed  a wifh  that  an  opportunity  might  be 
afforded  him  to  introduce,  in  the  fecond  edition  of  his 
‘‘  Treatlfe  on  Mineral  Waters now  in  the  prefs,  a more  parti- 
I cular  account  of  the  Brighton  Chalybeate,  which  he  had  merely 
noticed  in  his  firfl  edition.  This  paper  has  fwelled  to  a much 
greater  fize  than  was  at  firft  expeded  ; but  as  it  is  not  intended 
to  be  publiflied  in  any  other  fhape,  Dr.  Saunders,  inftead  of 
giving  only  an  abftrafl  of  it  in  the  above  treatife,  has  done  me 
the  honour  to  infert  it  at  full  length,  allowing  me  to  procure  a 
j few  detached  copies  of  it  for  my  own  ufe. 
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authority  of  Dr.  Relhan,  whofe  obfervations 
are  ftated  to  have  been  made  a confiderable 
time  fince,  and  afterwards  on  that  of  Dr, 
Henderfon  of  Brighton.  But  thefe  accounts, 
in  the  prefent  ftate  of  chemiftry,  can  fcarcely 
be  of  any  other  ufe,  than  that  of  enabling  us 
to  obferve,  that  in  earlier  periods,  this  fpring 
had  not  remained  unnoticed. 

§ I.  Situation  of  the  Spring. 

The  fpring  iflues  from  the  declivity  of  a 
fmall  eminence,  fituated  about  the  diftance  of 
half  a mile  to  the  weftward  of  Brighton,  and 
a quarter  of  a mile  from  the  fea.  The  afcent 
from  the  fea  Ihore  to  the  fpring,  is  very  gentle 
and  inconfiderable  ; but  the  eminence  from 
which  it  iflues,  is  commanded  on  every  other 
fide,  by  a fucceflion  of  fmall  hills,  which 
gradually  rife  round  it. 

The  hill  which  extends  immcdktely  to  the 
weftward  of  Brighton,  and  over  which  the 
Horiham  road  pafles,  confifts  chiefly  of  lime- 
ftonc.  Extenfive  lime  quarries  are  opened  on 
the  borders  of  this  hill,  and  the  foil  for  fome 
diftance  continues  calcareous.  But  on  ap- 
proaching towards  the  chalybeate  fpring,  the 
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foil  gradually  becomes  argillaceous, and  the 
particular  fpot  on  which  it  is  fituated,  appears 
to  confift  almoft  entirely  of  clay.  Befides 
clay,  however,  it  was  found,  in  clearing  away 
the  rubbifli  to  form  the  refervoir,  that  the  foil 
in  that  fpot,  was  intermixed  with  veins  of  a 
black  oily  combuftible  fubft.ance,  fome  fpeci- 
mens  of  which  I have  feen,  which  evidently 
contained  a quantity  of  coaly  and  pyritic  mat- 
ter. * In  the  immediate  vicinity  of  the  fpring, 
fome  fir  trees  and  fhrubs  have  been  planted, 
which  feem  to  thrive  ; but  except  the  turf,  and 
fome  fcanty  heath,  no  fpontaneous  vegetation 
is  to  be  feen  for  a confiderable  diftance.  On  the 
top  of  the  eminence,  and  at  a very  little  diftance 
from  the  well,  there  is  a pretty  large  pond, 
apparently  fupplied  by  a fpring,  but  which  has 
no  particular  tafte,  or  other  ftriking  properties. 

For  the  accommodation  of  thofe  who  drink 
the  water,  a convenient  building  has  been 
eredted  immediately  over  the  fpot  from  which 

^ For  thefe  fpecimens  I was  indebted  to  Dr.  Tierney  of 
Erighton.  Mr.  Tennant,  to  whom  I fhewed  them,  told  me, 
that  he  had  repeatedly  found  on  the  fea  Ihore,  at  Brighton, 
fimilar  fragments  of  coaly  pyritic  matter ; a circumflance  whj^h  . 
he  thought  then  rather  fingular,  but  which  feems  now  to  l>c 
accounted  for. 
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the  fprlng  iffues,  where  the  water  is  received 
a few  feet  under  ground,  into  a bafon  of 
Portland  hone.  This  refervoir  contains  only 
a few  gallons  of  water,  but  it  fills  again  as  foon 
as  it  is  emptied,  and  is  prevented  from  over- 
flowing by  a drain,  which  conducts  the  fuper- 
fluous  water  into  a contiguous  pond.  This 
bafon,  I obferved,  has  its  internal  furface 
deeply  corroded  by  the  water,  and  its  bottom 
is  covered  with  a thick  ycllowilh  fediment, 
which  fliews  itfelf  abundantly  wherever  the 
water  is  allowed  to  ftagnate,  and  particularly 
in  the  fmall  crevices  formed  by  the  decayed 
brick-work  which  furrounds  the  well. 


§ II.  More  obvious  qualities  of  the  water, 

(A) — On  firft  infpedllng  the  bafon,  early  in 
the  morning,  and  before  the  water  has  been 
flirred,  its  furface  is  commonly  found  covered, 
fometimes  entirely,  fometimes  only  partially, 
with  a very  thin  iridefeent  pellicle ; and  be- 
fides  this,  when  the  water  has  not  been  dif- 
turbed  for  fome  hours,  there  is  alfo  often  a 
kind  of  yellowifh  feura,  floating  in  irregular 
patches  on  its  furface.  The  fpring  is  at  all 
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feafons  very  plentiful,  and  does  not  appear 
to  vary  fenllbly  in  its  qualities.  Yet  after 
heavy  rains  the  water  is  fometimes  flightly 
turbid.  The  temperature  of  the  well  was  found 
to  be  540,  when  the  thermometer  flood  in  the 
air  at  68°.  I have  been  told  by  people  who 
live  on  the  fpot,  that  the  fpring  has  never  been 
known  to  freeze. 

(B)  — The  water,  after  the  fmall  quantity 
of  fcum  juft  mentioned  has  been  removed, 
is  quite  clear  and  tranfparent,  and  no  gas  is 
feen  to  efcape  from  it,  although,  if  poured 
high  from  one  veflel  into  another,  there  is  a 
fort  of  fparkling  appearance,  which,  I believe, 
would  be  found  to  be  common  to  all  waters, 
and  ought  not  to  be  miftaken  for  a difengage- 
ment  of  air  bubbles. 

(C)  — The  Wick  water,  wherj  quite  frefh, 
has  a peculiar  faint  fmell,  not  uncommon  in 
ferruginous  waters,  and  a ftrong,  though  not 
unpleafant,  chalybeate  tafte.  Its  fpecific 
gravity  is  looi.cS.*  It  inftantly  curdles 

^ The  fpecific  gravity  was  taken  twice  with  fufficlent  care 
and  accuracy,  and  with  fimilar  refults.  But  in  both  cafes  the 
water  was  three  or  four  days  old,  before  I could  have  an  opportu* 
nity  of  afcertaining  its  denfity. 
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foap.  Some  of  the  water  which  had  been 
allowed  to  ftand  a whole  night  in  a glafs 
tumbler  by  the  fide  of  the  well,  with  fome  of 
file  fcum  above  defcribed  floating  on  its  fur- 
face,  was  found  the  next  morning  ftill  per- 
fedtly  clear ; but  the  greateft  part  of  the  fcum 
had  precipitated  to  the  bottom  of  the  glafs, 
in  the  form  of  a yellowifh  ochry  fediment,  in 
which  I could  only  perceive  a kind  of  faint 
earthy  tafte. 

(D) — Having  taken  to  my  lodgings,  in  a 
glafs  bottle,  a gallon  of  this  water,  free  from 
any  fcum  or  fediment,  it  continued  perfcdly 
clear  the  next  day,  and  exhibited  no  appear- 
ance of  precipitation  or  any  change  whatever, 
except  perhaps  that  the  peculiar  fmell,  which 
I have  mentioned,  was  lefs  perceptible.  On 
the  third  day,  fome  fmall  air  bubbles  appeared 
on  the  furface  of  the  water,  but  I could  per- 
ceive no  other  change.  Tfie  day  after  how- 
ever, on  removing  the  ftopper,  I remarked  a 
flight  hilling  noife,  as  if  a quantity  of  air  was 
making  its  efcape.  The  bottle  had  been  kept 
' well  flopped,  but  as  it  was  not  full,  a quantity 
of  attnofpheric  air  had  remained  in  contadl 
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yith  the  water.  At  the  expiration  of  five  or 
fix  days,  the  water  was  found  fomewhat  tur- 
bid, and  fmall  yellowilh  particles  were  feen 
floating  in  it.  It  had  loft  entirely  its  peculiar 
fmell,  and  the  chalybeate  inky  tafte  was  lefs 
perceptible.  After  a few  weeks,  a confiderable 
'yellow  fediment  had  fubfided,  the  water  had 
become  more  turbid,  and  the  chalybeate  tafte 
was  farther  diminilhed.  Some  of  the  fame 
water,  which  had  been  carefully  corked  up  in 
a tranfparent  glafs  velTel  (no  air  being  left  in 
contadfc  with  it,  and  the  veflel  remaining  at 
complete  reft),  preferred  its  tranfparency 
much  longer.  Yet  after  a few  weeks,  this 
water  alfo  was  found  to  have  depofited  a 
yellow  fubftance  all  over  the  infide  of  the 
veflel.  But  the  water  itfelf,  on  being  poured 
out,  after  ftanding  for  near  two  months,  and 
when  the  chalybeate  tafte  was  confiderably 
dimiriifhed,  appeared  quite  clear,  leaving  be- 
hind the  yellow  fediment,  which  adhered 
ftrongly  to  the  fides  of  the  bottle. 
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§ III.  General  effeBs  produced  on  the  water  hp 
chemical  tejls. 

Having  now  ftated  the  fpontaneous  changes 
which  this  water  undergoes,  and  its  'moft 
obvious  properties,  I proceed  to  relate  the 
general  refults  obtained  by  the  application  of 
tefts,  or  chemical  re-agents. 

Experiment  I. — Some  of  the  water,  juft 
brought  from  the  well,  being  heated  in  an 
open  veflel,  and  kept  boiling  for  a few  mi- 
nutes, no  precipitation  took  place,  and  no 
other  obfervable  change  was  produced  in  the 
water,  except  a flight  diminution  of  its  tranf- 
parency. 

Exper.  II. — ^The  fame  experiment  being 
repeated  in  a tubulated  receiver,  the  neck  of 
which  was  immerfed  in  mercury,  in  order  to 
prevent  the  accefs  of  air,  the  w^^ater,  after 
undergoing  ebullition  for  a few  minutes,  ap- 
peared as  tranfparent  as  before. 

Exper.  III. — A fmall  quantity  of  the  water 
being  quickly  reduced  by  boiling  to  about 
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one-third  of  its  volume,  continued  free  from 
precipitate,  although  it  did  not  appear  quite 
fo  tranfparent.  Gn  attempting  to  pufh 
the  concentration  farther,  a yellowifli  fub- 
ftance  began  to  colled;  at  the  bottom  of  the 
veflel. 

Exper.  IV. — Some  of  the  water  being 
flowly  heated  in  an  open  veflel,  and  kept  for 
about  an  hour  over  a lamp,  without  being  ever 
allowed  to  boil,  a yellow  precipitate  began  to 
take  place,  before  the  water  had  undergone 
any  fenfible  concentration. 

Exper.  V. — The  foregoing  experiments 
being  repeated  on  water  that  had  been  kept 
for  fome  time,  the  reparation  of  yellow  matter 
took  place  more  quickly ; and  in  general, 
there  appeared  to  be  fome  kind  of  proportion, 
between  the  readinefs  with  which  -the  heated 
water  yielded  this  precipitate,  and  the  time 
which  had  elapfed  after  it  was  taken  from  the 
well. 

Exper.  VI. — Water,  quite  frefli  from  the 
well,  altered  paper  ftained  with  litmus,  to  a 
reddifh  purple  colour. 
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Exper.  Vil. — The  fame  water,  after  being 
boiled,  altered  litmus  exa£Uy  in  the  fame 
manner  j and  the  change  of  colour  feemed 
even  to  take  place  fomewhat  more  readily  in 
the  boiled  than  in  the  unboiled  water. 

Exper.  VIII. — Paper  ftained  with  turmeric 
had  not  its  colour  any  way  altered  by  the 
water,  whether  previoufly  boiled  or  not. 

Exper.  IX. — Paper  ftained  with  the  red 
infufion  of  Brazil  wood,  being  moiflened  with 
the  water,  turned  to  a dark  brown  colour, 
wdth  a faint  purplifh  hue  ; and  this  effedl  took 
place,  whether  the  water  had  been  previoufly 
boiled  or  not. 

Exper.  X. — Prufliat  of  potafh  inftantly 
produced  a blue  cloudinefs,  and  after  the  fe- 
paration  of  the  yellow  particles  mentioned  in 
Exper.  3,  4,  and  5,  whether  by  boiling,  or 
by  keeping,  ftill  the  clear  water,  continued  to 
ftrlke  blue  with  prufliat  of  potafli,  though 
evidently  in  a fainter  way  than  before  this 
operation. 

Exper.  XI. — Tindure  of  galls  being  drop- 
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ped  into  the  water  juft  brought  from  the  well, 
produced,  at'firft,  neither  cloud,  nor  change 
of  colour.  But  on  being  allowed  to  ftand, 
the  mixture  gradually  became  cloudy,  and  the 
next  day  it  was  found  quite  black  and  turbid- 

Exper.  XII. — Tincture  of  galls  being 
mixed  with  fome  of  the  water,  which  had  been 
kept  for  a week  or  two,  the  black  precipitate 
took  place  immediately. 

Exper.  XIII. — The  fulphuric,  nitric,  and 
muriatic,  acids,  produced  no  effervefcence, 
precipitation,  or  hepatic  fmell  whatever.  But 
on  the  contrary,  if  the  water  had  begun  to 
undergo  the  fpontaneous  precipitation  before 
mentioned,  any  of  thefe'  acids  reftored  its 
pellucidity  Inftantly. 

Exper.  XIV. — Oxalic  acid  produced  no 
immedifite  precipitate ; but  a cloud  appeared 
in  the  water  after  ftanding  for  fome  time. 

Exper.  XV. — Both  oxaiat  of  ammonia  and 
’ oxaiat  of  potafh,  produced  an  immediate 
white  precipitate. 
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Exper.  XVI. — Cauftic  alkalis  occafioned  a 
precipitation  of  yellowifli  flakes,  and  the  fame 
effect  took  place  in  water  which  had  been 
boiled.  Lime  water  produced  fimilar  eflfedts. 

Exper.  XVII.  — Barytic  water  inftantly 
produced  a copious  white  precipitate,  whether 
the  water  had  been  boiled  or  not ; and  this 
precipitate  was  not  rediffolved  by  adding 
muriatic  acid. 

Exper.  XVIII. — Both  muriat  and  nltrat  of 
barytes,  threw  down  a copious  white  precipi- 
tate. 


Exper.  XIX. — Nitrat  of  filver  produced  a 
whey-coloured  cloud,  which,  on  Handing, 
fubfided,  and  paflTed  to  a grey  colour. 

Exper.  XX. — Having  previoufly  added  a 
few  drops  of  nitric  acid,  and  of  nitrat  of 
barytes,  till  no  further  precipitation  took  place, 
ftill  the  water  gave  a copious  precipitation 
with  nitrat  of  filver. 

Exper.  XXI. — Nitrat  of  mercury  occa-> 
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fioned  a white  precipitate,  which  continued 
white  after  Handing  for  fome  days. 

Exper.  XXII. — Nitrat  of  ftrontites  pro- 
duced no  precipitate  at  firft;  but  after  Handing 
for  a day  or  two,  a white  incruHation  was 
formed  on  the  fides  of  the  glafs. 

Exper.  XXIIL — Acetite  of  lead  only  pro- 
duced at  firH  a flight  cloudinefs  j but  after 
Handing  for  a day  or  two,  a pretty  copious 
purplifh  powder  fubfided. 


§ IV.  Inferences  drawn  from  the  preceding 
experiments. 

From  the  preceding  experiments  fomc  in- 
ferences were  deduced,  refpedling  the  par- 
ticular ingredients  contained  in  this  mine- 
ral water,  which  prepared  the  way  for  a more 
minute  inveHigation.  It  was  foon  perceived, 
that  in  feveral  of  the  above  experiments,  ufe- 
lefs  redundancies  had  occurred  ; and  if  I have 
not  fuppreflfed  them  here,  it  is  becaufe  I wifhed 
to  relate  faithfully  the  gradual  progrefs  of  this. 
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iaquiry,  and  the  various  methods  which  I 
have  ufed  in  profecuting  it. 

ift,  From  experiment  i,  2,  and  3,  it 
appeared  obvious,  that  no  part  of  the  folid 
ingredients  of  this  water  was  kept  in  folution 
by  mieans  of  a gafeous  acid ; fmce  boiling, 
even  to'  a confiderable  extent,  did  not  produce 
any  precipitation. 

2dly,  From  experiments  2,  3,  4,  5,  it  was 
inferred,  that  the  accefs  of  air  promoted  in 
this  water,  the  precipitation  of  fome  metallic 
fubftance. 

3dly,  From  experiment  6,  it  was  fufpe£ted 
that  the  water  was  flightly  acid  ; but,  from 
experiment  7,  it  appeared  evident  that  this 
circumflance  did  not  depend  upon  the  prefence 
of  an  aerial  acid. 

4thly,  It  was  inferred  from  experiment  8, 
that  neither  pure  nor  carbonated  alkali,  nor 
. pure  earth  were  prefent  in  the  water.  From  ' 
experiment  9,  a fmall  quantity  of  carbonated 
earth  might  haye  been  fufpeded,  but  fuch  an 
inference  being  incompatible  with  experiment 
13,  the  flight  change  of  colour  alluded  to, 
in  the  infufion  of  turmeric,  was  fuppofed  to 
depend  on  fome  other  caufe. 
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The  prefence  of  iron  was  clearly 
indicated  by  experiment  lo;  and  it  was  con^ 
jeftured  from  experiment  12,  that  the  flow- 
nefs  with  which  tindture  of  galls  had  produced 
its  effe£t  in  experiment  ii,  was  owing  t©  a 
want  of  fufficient  oxygenation.  The  circum- 
ftance  of  a quantity  of  oxyd  of  iron  being  preci- 
pitated from  the  water  by  a gentle  heat  (exp.  4) 
whilft  on  the  contrary,  no  precipitation  took 
place  (exper.  3),  when  the  water  was  boiled 
brifkly,  could  only  be  accounted  for  by  the 
action  of  the  atmofphere,  which,  in  the  firft 
inftance,  oxygenated  the  iron,  whilft  in  the 
latter,  its  accefs  was  prevented  by  the  rapid 
emiflion  of  fleam. 

6thly,  Both  experiments  14  and  1 5,  but 
more  efpecially  the  latter,  indicated  the  pre- 
fence of  lime ; but  from  fome  of  the  refults 
above  mentioned,  it  was  obvious,  that  the 
lime,  in  this  inftance,  was  combined  with  a 
mineral  acid, 

ythly.  The  experiment  J 6,  confirmed  the 
former  conclufions  with  regard  to.  the  exift- 
ence  of  iron  in  the  water ; but  did  not  afford 
fatisfadory  information  as  to  the  exiftcnce  of 
earths,  as  thefe  might  eafily  be  confounded 
with  the  oxyd  of  iron. 
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8thly,  The  experiments  17  and  18,  indi- 
cated the  prefence  of  fulphuric  acid,  and  it 
became  probable  that  the  alteration  of  litmus, 
obferved  in  experiment  8,  depended  either 
upon  this  acid,  in  a feparate  ftate,  or  upon 
fome  of  its,  compounds,  which  have  the  fame 
property  with  regard  to  blue  vegetable  colours. 

9thly,  From  experiments  19  and  20,  it 
appeared  extremely  probable,  that  the  water 
contained  muriatic  acid. 

1 othly.  From  the  colour  of  the  precipitate 
obtained  in  experiment  2 1 ; from  the  effect  of 
the  mineral  acids  (experiment  1 3) ; and  the 
total  abfence  of  hepatic  fra  ell,  it  appeared 
fufficiently  obvious,  that  the  water  was  free 
from  hepatic  gas,  or  hepatic  compounds. 


§ V.  Plan  cf  Analyjls,. 

On  colletfling  the  information  derived  from 
thefe  general  refults,  it  appeared  that  the 
only  fubftances  which  I could  pofitively  ex- 
pe£t  to  find  in  the  water,  by  a more  particular 
inveftigation,  were  iron,  combined  with  the 
fulphuric,  or  perhaps  with  the  muriatic  acid. 
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and  lime,  In  the  ftate  of  fulphat,  or  poffibly 
in  that  of  muriat.  I fufpe<9;ed  the  prefence 
of  alum,  Epfom,  and  common  fait ; but  this 
I did  from  conjecture  alone,  and  upon  no 
other  grounds,  than  a comparifon  of  this 
water  with  other  mineral  fprings  of  an  analo- 
gous compofition.  With  regard  to  the  gafeous 
contents,  the  only  fubftances  of  this  clafs, 
which  I could  reafonably  expeCt  to  find, 
were  atmofpheric  air,  and  carbonic  acid  gas  ; 
but  neither  the  one  nor  the  other  had  yet 
been  pofitively  fliewn,  and  on  the  contrary, 
fome  circumftances  had  occurred,  which  ren- 
dered the  prefence  of  the  latter  rather  impro- 
bable. 

Thefe  general  notions  however,  enabled  me 
to  form  the  following  plan  of  analyfis  ; 

1 ft,  To  examine  the  gafeous  contents  of  the 
water. 

adly.  To  obtain  by  evaporation,  the  fixed 
ingredients  of  the  water  in  a folid  form,  as  a 
previous  ftep  to  their  chemical  examination. 
For  the  ftate  of  great  dilution  in  which  thefe 
ingredients  appeared  to  exift  in  the  water, 

and  the  great  tendency  fhewn  by  fome  of 
B 2 
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them  to  be  precipitated  by  concentration, 
would  have  made  it  exceedingly  inexpedient 
to  operate  on  the  water  itfelf. 

3dly,  To  rediflblve  a known  quantity  of 
the  refidue  obtained  by  this  evaporation,  and 
precipitate  the  iron  from  it,  by  pruffiat  of 
potafh,  or  fucciiiat  of  ammonia. 

4thly,  To  feparate  the  lime  from  the  fame 
folution  by  oxalat  of  ammonia. 

5thly,  To  add  cauftic  potalh  to  the  fame 
folutioa,  with  a view  to  precipitate  both  the 
tnagnejia  and  alumine^  if  thefe  earths  Ihould 
exift  in  the  water. 

6thly,  To  boil  this  laft  precipitate  (if  any 
was  obtained),  in  pure  potafh,  in  order  to 
diflblve  the  alumine,  and  thus  obtain  the 
magnefia  in  its  feparate  flate. 

ythly.  In  cafe  the  potafh  fhould  appear  to 
have  taken  up  any  alumine^  to  precipitate  the 
latter  by  boiling  the  alkaline  folution  with 
muriat  of  ammonia. 

8thly,  To  diffolve  another  portion  of  the 
refidue  in  nitric  acid,  and  to  add  nitrat  of 
barytes,  with  a view  to  afcertain  the  quantity 
of ftilphuric  add. 

qthly,  To  add  nitrat  of  filver  to  the  fame 
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folution,  in  order  to  precipitate  the  muriatic 
acid, 

lothly,  Laftly,  to  try,  by  the  agency 
of  alcohol,  which  has  the  power  of  diflblving 
certain  falts,  and  of  precipitating  others ; 
and  by  flow  evaporation  and  cryftallization, 
whether  fome  light  might  not  be  thrown  on 
other  parts  of  the  analyfis,  and  other  fub- 
ftances  difcovered,  which  were  not  unlikely* 
to  exift  in  the  water,  but  might  have  efcaped 
notice,  had  the  former  method  been  exclu- 
fively  employed. 


§ VI.  Examination  of  the  gafeous  contents. 

Exper.  I. — A quantity  of  the  water  juft 
brought  from  the  well,  and  meafuring  exactly 
5^  cubic  inches,  was  put  into  a phial,  or  fmall 
receiver,  the  neck  of  which  terminated  in  a 
bent  tube,  which  had  its  extremity  immerfed 
in  a mercurial  bath.  The  phial  was  not 
quite  filled  with  the  water,  but  the  quantity 
of  atmofphcric  air,  contained  both  in  the  tube 
and  the  upper  part  of  the  phial,  was  accu- 
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fately  afcertained.  The  heat  of  a lamp  being 
now  applied,  an  elaftic  fluid  foon  began  to 
come  over,  which  was  collcdied  in  a gradu- 
ated jar.  After  allowing  the  water  to  boil 
for  about  a quarter  of  an  hour,  no  more  gas 
was  given  out;  and  as  the  water  itfelf  was  now 
beginning  to  boil  over,  the  procefs  was  flop- 
ped, and  the  refult  examined.  For  this  pur- 
pofe,  the  quantity  of  air  colleded  in  the  jar, 
was  carefully  noted,  and  a folution  of  cauflic 
alkali  being  introduced  into  it,  a quantity  of 
gas  equal  to  TVths  of  an  inch,  was  immedi- 
ately abforbed,  which,  of  courfe,  was  carbonic 
acid. 

Exper.  II.— -With  regard  to  the  portion  of 
air  left  in  the  jar  unabforbed,  it  was  found, 
(every  allowance  being  made  for  prefliire  and 
temperature),  that  its  bulk  was  perfedly 
fimilar  to  that  of  the  air  contained  in  the 
apparatus : and  this  air  being  examined  by 
the  nitrous  tefl,  gave  precifely  the  fame  refult 
as  atmolpheric  air.  Thefe  two  experiments 
were  tried  a fecond  time  with  refults  exadly 
fimilar. 
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Exper.  III.— -Some  of  the  water  which  had 
been  fent  from  Brighton  to  London,  and  kept 
for  five  days,  being  tried  in  the  fame  manner, 
yielded  only  the  ^V^th  part  of  an  inch,  which 
is  a little  lefs  than  half  the  quantity  obtained 
in  the  former  experiment. 

From  thefe  experiments  it  may  be  inferred 
that  the  Brighton  chalybeate  yields,  when 
recently  taken  from  the  fpring,  about  T^th 
part  of  its  bulk  of  carbonic  acid  gas,  and  that 
it  does  not  appear  to  contain  any  other  elaftic 
fluid.  From  the  readsinefs  with  which  this 
gas  is  given  out ; from  the  obvious  diminution 
which  it  fuffers  by  keeping ; and  from  other 
circumftances  of  the  analyfis,  it  appears  ex- 
tremely probable  that  the  gas  exifts  in  the 
water  free  from  any  combination. 


§ VII.  'Evaporation  of  the  ‘water. 

(A) — In  order  to  prevent  fuch  chemical 
changes  as  are  liable  to  happen  in  operations 
of  this  kind,  from  too  great  a heat  being  ap- 
plied, I was  defirous  of  carrying  on  this  eva- 
poration on  a pretty  large  mafs  of  water  at  a 


24 


Very  gentle  heat.  I had  brought  no  apparatus 
with  me  for  that  purpofe,  but  Mr.  Glafyer,  a 
very  intelligent  and  well-informed  chemift 
and  druggift,  of  Brighton,  obligingly  offered 
his  affiftance  for  this  tedious  operation.  A 
whole  gallon  of  water  was  carefully  evapo- 
rated over  a water  bath,  and  the  refidue,  which 
appeared  in  the  form  of  a greenifh  mafs,  was 
allowed  to  dry  at  the  fame  temperature.  This 
refidue  weighed  exactly  65  grains,  which 
makes  for  each  pint  8^th  grains  of  folid  con- 
tents, dried  at  212°.  It  foon  gave  figns  of 
deliquefcence,  and  increafed  in  weight  by 
expofure  to  the  atrnofphere. 

(B' — “After  this  firft  trial,  having  often  had 
occafion,  in  London,  during  the  courfe  of 
this  analyfis,  to  evaporate  new  quantities  of 
water,  which  were  fent  to  me  from  Brighton^ 
I found  it  much  eafier  and  more  expeditious 
to  begin  by  boiling  the  water  down  brifkly 
to  a fmall  quantity  over  an  Argand’s  lamp, 
in  a glafs  veffel  containing  only  about  one 
pint,  and  then  to  finifh  the  evaporation  and 
deficcation  over  a water  bath,  at  any  defired 
temperature.  The  heat  which  I have  gene- 
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rally  ufed  for  thefe  deficcatlons  Is  that  of 
160°,  and  I have  uniformly  found  that  the 
Brighton  chalybeate,  whether  it  was  taken 
from  the  well  in  dry  or  rainy  weather,  in 
fummer  or  winter,  conftantly  yielded  eight 
grains  and  a half  of  folid  refidue,  dried  at 
160°,  for  each  pint  of  the  water,  and  the 
accidental  deviations  from  this  proportion, 
which  have  occafionally  occurred,  have  never 
exceeded  a quarter  of  a grain. 

(C) — The  procefs  being  carried  on  in  the 
manner  juft  related,  the  whole  mafs  of  folid 
matter  prefented  itfelf  in  the  form  of  a grecnifh 
incruftation,  thick  at  the  bottom,  and  gradu- 
ally thinner  towards  the  edges.  But  on  clofer 
examination,  a quantity  of  yellow  powder, 
(which  afterwards  proved  to  confift  chiefly  of 
iron),  appeared  colledled  in  the  centre,  and 
there  was  feen  alfo  a kind  of  fnow-like  fub- 
ftance  flightly  fpread  over  the  whole  furface. 
Viewed  through  a magnifying  glafs,  the 
whole  mafs  offered  the  appearance  of  a con- 
fufed  cry ftallization ; and  foon  afterwards  figns 
of  deliquefcence  manifefted  themfelves  by  the 
appearance  of  fmall  drops  of  water  on  diffe- 
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rent  parts  of  the  furface.  Thefe  various  ap- 
pearances deferved  the  more  notice,  as  they 
pointed  out  the  neceffity,  before  proceeding 
any  farther,  of  rendering  the  refidue  homo- 
geneous, by  careful  mixture  and  trituration, 
in  order  to  obtain  correfponding  rcfults  from 
different  portions  of  the  fame  refidue. 


§ VIII.  On  the  modes  of filtration  and  defeca- 
tion adopted  in  this  analyfis. 

This  part  of  chemical  manipulation  is  of 
fuch  material  importance  in  an  inquiry  of 
this  kind,  and  is  fo  intimately  conneded  with 
the  refults,  that  although  I wifh  to  avoid 
enlarging  upon  pradical  details,  yet  I can 
hardly  proceed  farther,  without  giving  once 
.for  all,  a few  explanations  which  the  fubjed 
fee  ms  to  require. 

As  the  difficulty  of  getting,  in  London, 
large  fupplies  of  the  chalybeate,  in  its  recent 
ftate,  made  it  neceffary  to  operate  upon  a 
fmall  fcale,  it  became  the  more  neceffary  to 
guard  againft  the  various  fources  of  inaccu- 
racy to  which  chemical  manipulations  are 
liable.  And  as  it  is  principally  to  the  diffe- 
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rent  modes  of  filtration  and  deficcation^  that 
the  ftriking  difcordances  which  frequently 
occur  amongft  experiments,  in  other  refpeils 
limilarly  conducted,  are  to  be  afcribed,  it  is 
®nly  on  this  part  of  the  fubje(fl  that  I (hall 
offer  a few  obfervations. 

(A) — With  regard  to  filtration,  I have, 
after  many  comparative  trials,  adopted  the 
following  method.  Two  round  pieces  of 
filtering  paper,  of  between  three  and  four 
inches  in  diameter,  and  exadtiy  fimilar  in 
weight,  are  cut  from  the  fame  fheet,  and  ap- 
plied the  one  over  the  other,  in  order  to  filter 
the  folution  through  both.  The  refidue  is  then, 
after  due  deficcation,  weighed,  by  putting  the 
paper  containing  it  in  one  fide  of  the  balance, 
and  the  plain  piece  of  paper,  fimilarly  dried, 
in  the  other.  The  difference  gives  the 
weight  deffred.  In  fome  cafes  it  may  be 
expedient  to  feparate  the  refidue,  in  order 
to  weigh  it  by  itfelf;  but  in  general  the 
former  method  is  lefs  liable  to  error.  A little 
tedioufnefs  in  this  mode  of  proceeding  no 
doubt  arifes  from  filtering  through  a double 
paper ; but  it  is  fometimes  the  only  way  .of 
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avoiding  differences,  which,  however  trifling, 
will.  In  a complicated  analyfis,  arlfe  from  the 
wetted  paper  remaining  Impregnated  with 
various  foluble  Ingredients,  after  the  molfture 
has  been  evaporated  from  It.  I attempted 
alfo  to  ufe  Dr.  Black’s  Ingenious  method,  * 
which  confifts  In  covering  every  part  of  the 
filter  with  wax,  except  a fmall  fpot  In  the 
centre,  into  which  the  whole  of  the  refidue 
fubfides.  But  this  mode,  owing  to  a variety 
of  little  inconveniences,  did  not  appear  to  me 
to  anfwer  the  purpofe  fo  w^ell  as  the  method 
juft  defcribed. 

(B)— With  regard  to  deficcatlon,  1 have 
ufed  an  apparatus,  which  I faw  firft  in  nur- 
feries,  applied  to  the  purpofe  of  keeping  the 
food  of  children  of  an  uniform  temperature, 
and  which,  with  fome  trifling  improvements, 
I have  found  extremely  well  adapted  to 
chemical  purpofes.  It  confifts  fimply  in  a 
tin  pan,  about  four  inches  in  diameter,  and 
three  in  depth,  in  which  is  placed  another  fimi- 
lar  veffel,  which  fits  the  former  pretty  exadly, 

* See  the  Analyfis  of  fome  mineral  fprings  in  Iceland,  in  the  3d 
Volume  of  the  Tranfa<fiions  of  the  Royal  Society  of  Edinburgh. 
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except  that  it  is  about  half  an  inch  fliallowef, 
fo  as  to  form  a fmall  fpace  between  the  two. 
This  fpace  is  filled  with  water,  and  the  fub- 
ftance  to  be  dried  being  placed  in  the  upper 
or  fmaller  pan,  the  heat  of  a lamp  is  applied  ; 
and  in  order  to  prevent  ofcillations  in  the 
flame,  as  well  as  to  keep  the  vclTcls  fufpended 
over  it,  the  lamp  is  inclofcd  in  a cylindrical 
tin  cafe,  in  the  fides  of  which  there  arc  aper- 
tures to  anfwer  the  purpofe  of  chimnies. 

In  placing  in  the  apparatus,  the  fubftance 
to  be  dried,  care  muft  be  taken,  in  order 
to  prevent  inaccuracies  of  temperature,  to 
infulate  that  fubftance  from  the  apparatus 
itfelf.  For  being  made  of  tin,  * which 
is  a good  conductor  of  heat,  the  bottom 
and  fides  of  the  vefTel  are  much  more 
quickly  heated,  than  the  air  or  internal  fpace 
in  which  the  thermometer  is  immerfed. 
This  is  eafily  done  by  placing  the  fubftance 
in  a thin  glafs  capfule,  and  laying  this  on 
a fmall  ftand  confifting  of  three  legs  of 
glafs  or  fine  wire,  fixed  on  a flat  piece  of 
cork.  Things  being  thus  difpofed,  and  a 
thermometer  being  fufpended  iininediately 


^ Or  tinned  irony  as  it  might  more  properly  be  called. 
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over  the  capfulc,  a pretty  accurate  notion  of 
the  temperature  to  which  the  fubftance  is  ex- 
pofed,  will  be  obtained ; and  this  indication 
will  be  ftill  more  correct,  if  the  apparatus 
be  covered ; but  this  can  only  be  done  towards 
the  end  of  the  procefs,  when  moft  of  the 
moifture  is  already  volatilized. 

(C) — -I  have  only  further  to  obferve  that 
the  temperature  which  1 have'  generally  ufed 
in  deficcations,  is  that  of  1 6o"  j and  whenever 
a different  degree  of  heat  has  been  ufed,  it 
has  been  exprefsly  mentioned.  It  muft  be 
confeffed  however,  that  as  it  is  only  by  the 
trimming  of  the  lamp,  that  the  temperature 
can  be  regulated,  or  by  putting  on,  or  taking 
off  the  cover,  occafional  deviations  of  five 
or  even  ten  degrees,  are  Icarcely  avoidable ; 
and  the  heat,  in  this  apparatus,  can  hardly 
be  railed  above  i8o“.  It  is  in  every  inftance 
to  be  underftood,  that  the  fubftance  has  been 
left  expofed  to  the  ftated  degree  of  heat,  until 
it  has  reached  its  maximum  ofdrynefi,  under 
that  temperature,  which  will  fometimes  take 
feveral  hours. 
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§ IX.  Clrcumjiances  attending  the  folution  of 
the  /olid  ingredients  of  the  •water. 

Ten  grains  of  refidue,  obtained  in  the 
manner  deferibed  § VII.  2,  being  boiled 
with  diftilled  water,  the  fluid  became  muddy, 
and  a confiderable  portion  of  the  refidue  re- 
mained undiflTolved.  A few  drops  of  muriatic 
acid  being  then  added,  and  heat  applied,  the 
whole  was  immediately  diflblved,  v/ith  the 
exception  of  a finall  quantity  of  fediment, 
which,  on  boiling  brifldy,  feemed  for  a mo- 
ment to  difperfe,  but  foon  reappeared  and 
fubfided  in  the  form  of  a whitifh  powder. 
I tried  to  redilTolve  this  fubftance  by  means  of 
concentrated  acids,  and  by  long  boiling  and 
digefting,  but  in  vain.  I therefore  began  to 
fufpedl  that  the  water  contained  fome  filiceous 
earth,  an  uncommon  occurrence,  which,  till 
then,  no  circumftance  had  led  me  to  fufped. 

§ X.  Silica. 

(A) — This  infoluble  fubftance,  after  being 
repeatedly  waftied  with  diftilled  water,  and 
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heated  to  rednefs  in  a fmall  platlna  crucible, 
weighed  ^th  of  a grain.  This  being  mixed 
with  a minute  portion  of  alkali,  and  tried  with 
the  blow  pipe,  readily  melted  into  a tranfpa- 
rent  glafs.  The  experiment  being  repeated 
with  a different  portion  of  the  fame  refidue, 
a fimilar  refult  was  obtained ; only  the  quan- 
tity of  filica  yielded  in  the  latter  inftance, 
was  inftead  of  ^th  of  a grain,  a fmall 
difference,  which  gives  an  average  of  iiths 
of  a grain  of  ignited  filica,  for  lo  grains  of 
the  folld  refidue;  or  a quantity  correfpofiding 
to  1 7 parts  of  filica  for  i ooo  of  the  folid  in- 
gredients of  the  water,  dried  at  1 6c°.  * 

(B) — Some  fufpicion  having  arifen  that 
the  filiceous  matter  might  have  been  yielded 
by  the  glafs  veffels,  and  in  the  proceffes  of 

folution  arid  filtration,  in  order  to  afcertain 

• 

* I fhall  obferve,  once  for  all,  that  in  giving  the  refults  of 
my  experiments,  moft  of  which  have  been  repeated  fcveraLtimcs, 

I have  generally,  for  the  fake  of  brevity,  llated  only  one  refult. 
Whenever  I have  been  able  to  trace  any  particular  fource  of 
error,  in  any  individual  experiment,  I have  repeated  it,  and 
have  only  dated  the  refult  of  that  which  has  clearly  appeared  to 
be  the  mod  accurate.  But  when  experiments,  conduded  exadly 
in  the  fame  way,  have  prefented  but  very  flight  variations  in  the 
refults,  I have,  in  this  cafe,  given  the  average. 
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this  point,  a quantity  of  water,  was  evapo- 
rated in  a tin  veflel,  and  the  refidue  of  this 
was  treated  as  in  a former  experiment.  But 
the  fame  refults  were  obtained,  and  no  diffe- 
rence could  be  perceived  either  in  the  quantity 
or  nature  of  this  infoluble  vitrifiable  matter. 


§ XL  Sulphat  of  iron. 

Having  been  led  to  conclude  from  the  cir- 
cumftances  before  mentioned  (§  IV.  6c  V), 
that  a quantity  of  iron,  moft  probably  in  the 
ftate  of  fulphat,  was  contained  in  the  Brighton 
chalybeate,  my  next  object  was  to  determine 
in  what  proportion  this  fait  exifted  in  the 
water. 

Exper.  I. — 'Twenty  grains  of  the  refidue* 
were  diffolved  in  about  four  ounces  of  water, 
by  means  of  a few  drops  of  muriatic  acid, 
and  the  folution  was  gently  heated,  a previ- 
ous ftep  which  I have  found  effectual  in 
facilitating  the  precipitation  of  iron  by  pruffi- 

* When  I fpeak  fimply  of  reftdue,  I always  mean  the  refidue 
obtained  from-  the  Brighton  chalybeate,  in  the  manner  defcribed 
m § VIII.  B.  . 
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ated  alkali ; probably  in  confequence  of  its 
bringing  the  metal  to  that  ftate  of  uniform 
oxygenation  which  is  moll  favourable  to  its 
union  with  the  pruffic  acid.  Having  then 
added  a folution  of  pruffiat  of  potalh,  mea- 
furing  one  cubic  inch  and  a half,  (a  quan- 
tity known  by  previous  trials  to  be  fulRcient 
for  the  precipitation  of  the  whole  iron),  the 
fluid  inftantly  paffed  to  a blue  colour,  and  a 
blue  precipitate,  darker  than  the  folution, 
gradually  fubfided,  leaving  the  fupernatant 
fluid  tranfparent  and  nearly  colourlefs.  After 
a few  hours,  the  clear  fluid  was  feparated  by 
means  of  a fyphon,  and  the  remaining  muddy 
fluid,  containing  the  PrufTian  blue,  was  thrown 
into  a filter.  This  prufliat  of  iron,  after 
being  carefully  dried,  at  the  temperature  of 
i6o“,  weighed  exactly  8 grains.  I repeated 
this  experiment  three  times,  without  any 
fenfible  variation  in  the  refult. 

Before  I could  draw  any  pofitive  conclufion 
from  the  laft  experiment,  with  regard  to  the 
real  quantity  of  fulphat  of  iron,  it  remained 
to  be  determined  by  comparative  trials,  what 
quantity  of  prufliat  of  iron  my  folution  of 
pruiTiated  potafli,  would  precipitate  from  a 
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known  quantity  of  fulphat  of  Iron.  This 
led  me  to  various  inquiries  refpefling  the 
agency  of  the  pruffic  teft,  which  are  too  much 
connected  with  the  fubjeft  to  be  pafled  over 
in  filence. 

Exper.  IL-— Ten  grains  of  green  fulphat 
of  iron,  recently  prepared  and  regularly  cryf- 
tallized,  were  dilTolved  in  water,  and  after 
adding  a few  drops  of  muriatic  acid,  the  folu- 
tion  was  gently  heated,  in  order  to  render 
this  experiment,  perfe(3;ly  parallel  to  the  for- 
mer. One  cubic  inch  and  a half  of  the 
above  mentioned  folution  of  pruffiat  of  pot- 
alli,  being  then  added,  a quantity  of  Pruffian 
blue  was  inftantly  precipitated,  which  dried 
at  160°,  weighed  11.3  grains.  But  in  the 
former  experiment  8 grains  of  Pruffian  blue 
were  obtained  from  20  grs.  of  refidue.  There- 
fore according  to  the  prefent  comparative  re- 
fult,  it  appears  that  20  grains  of  refidue  from 
the  Brighton  chalybeate,  dried  at  160%  con- 
tain a quantity  of  fulphat  of  iron  equal  to 
7.079  (ii*3:  10=8:7.079)  of  this  fait  ia 
its  cryftallized  ftate. 
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Exper.  III. — I have  hitherto  confidered 
as  a ftandard  of  comparifon  fulphat  of  iron  in 
its  cryjiallized Jlate^  which  is  not  that  in  which 
It  actually  exifts  in  the  refidue  under  examina- 
tion. In  order  to  afcertain  what  allowance 
ought  to  be  made  for  this  circumftance,  or  in 
other  words,  how  much  a given  quantity  of 
green  fulphat  of  iron,  in  its  cryftallized  ftate, 
loft  in  weight  by  being  deficcated,  20  grains  of 
the  cryftallized  fait,  reduced  to  a powder, 
were  expofed  to  a heat  of  160%  and  weighed 
-at  different  periods  of  the  deficcation.  In  a 
quarter  of  an  hour,  the  20  grains  were  reduced 
to  17.  In  about  half  an  hour  longer,  they 
were  reduced  to  15  ; and  after  an  interval  of 
two  hours,  which  fecmed  to  bring  the  fait  to 
its  maximum  of  deficcation,  under  that  tem- 
perature, the  20  grains  were  reduced  to  14; 
and  the  fait,  in  this  ftate,  was  changed  to  a 
whitifti  powder. 

Exper.  IV. — The  fame  experiment  being 
repeated,  with  this  difference,  that  the  20 
grains  of  cryftallized  fulphat  were  previoufly 
diflblved  in  water,  and  then  evaporated  to 
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drynefs  at  the  fame  temperature  of  1 6o°,  the 
20  grains  were  reduced  to  12,  which  is  2 
grains  lefs  than  in  the  preceding  experiment. 

Taking  the  laft  of  thefe  experiments  (which 
feems  the  moft  applicable  to  the  prefent  cafe) 
as  a ftandard  of  reduction,  it  will  be  found 
that  20  grains  of  the  refidue  contain  in  fad; 
only  4.24  grains  of  dried  fulphat  of  iron,  a 
quantity  correfponding  to  the  7*079  grains  of 
cryjiallized  fulphat,  which  were  deduced 
from  the  former  eftimation.  It  is  obvious 
therefore,  that  the  mode  of  calculation  juft 
propofed,  would  be  more  ftridrly  corred; ; 
but  the  ftate  of  cryftallization  being  a much 
more  uniform  ftandard  of  the  quantity  of 
moifture,  than  any  artificial  procefs  of  defic- 
cation,  I fhould,  on  that  account,  prefer  the 
former  mode  of  computation. 

Exper.  V.  — The  folution  (Exper.  i) 
from  which  the  iron  had  been  precipitated  by 
pruffiat  of  potalh,  although  quite  clear  at 
firft;  and  having  only  a greenifh  call  fcarcely 
perceptible,  was  found,  after  ftanding  for  a 
few  days,  to  have  depofited  an  additional 
quantity  of  Prulfian  blue,  which  however 
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was  too  fmall  to  be  weighed.  Sufpeding 
from  this  circumftance,  that  fome  minute 
portion  of  iron  had  efcaped  the  adion  of 
the  pruffiated  potafh,  I heated  the  folution 
with  a view  to  complete  the  precipitation. 
But  inftead  of  the  very  fmall  additional 
quantity  of  precipitate  which  I expected, 
the  fluid  having  previoufly  palTed  to  a 
muddy  green,  and  then  to  a blue  colour, 
foon  depofited  another  copious  blue  precipi- 
tate, which,  after  the  ufual  filtration  and 
deficcation,  weighed  no  lefs  than  2.8  grains. 

Ex  PER.  VI. — -A  fufpicion  naturally  arofc, 
that  this  new  pruffiat,  proceeded,  at  leaft 
principally,  from  the  teft;  itfelf.  In  order  to 
afcertain  this  point,  one  cubic  inch  and  a half 
of  the  above  mentioned  folution  of  pruffiat  of 
potafh  (a  quantity  equal  to  that  ufed  in  ex.  i ) 
was  boiled,  firfl;  by  itfelf,  which  produced  no 
change  or  precipitation,  and  afterwards,  with 
the  addition  of  a few  drops  of  muriatic  acid,* 

* Immediately  on  adding  concentrated  muriatic  acid  to  the 
cold  folution  of  pruffiat  of  potafh,  a denfe  white  precipitate  ap- 
peared, which  wfas  inflantly  rediffolvcd  without  any  application 
of  heat ; but  if  a confidcrable  proportion  of  acid  was  added,  a 
permanent  white  precipitate  fubfided. 
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which,  in  a few  minutes,  occafioned  a co- 
pious blue  precipitate,  weighing,  after  the 
ufual  filtration  and  deficcation,  2.7  grains. 
It  appears  therefore  that  each  cubic  inch  of 
the  teft,  yielded,  on  being  boiled  with  muria- 
tic acid,  1.8  grains  of  pruffiat  of  iron;  and 
confequently,  that  the  additional  precipitation 
of  2.8,  in  the  experiment  above  mentioned, 
proceeded  (with  the  exception  of  only  -r^th 
of  a grain)  from  the  Iron  contained  in  the 
pruffiat  of  potaffi,  and  not  from  the  folution 
under  examination. 

As  however  the  quantity  O'f  iron  thus  pre- 
cipitated from  pruffiat  ^of  potaffi,  by  boiling 
with  muriatic  acid,  was  not  the  whole  of  the 
iron  contained  in  that  teft,  I do  not  entirely 
depend  on  the  accuracy  of  this  laft  conclufion. 
For,  unlefs  the  quantities  of  acid  ufed,  and 
the  degree  of  heat  applied,  be  exadtly  the 
fame  in  both  experiments,  correfponding  re- 
fults  cannot  be  expected.  In  the  prefent  in- 
ftance  therefore,  wffiere  thefe  circumftances 
were  not  attended  to,  the  coincidence  obtained 
may  have  been  accidental.  But  it  may  be 
remembered,  that  my  eftimate  of  the  quantity 
of  iron  in  the  chalybeate  refted  upon  a direct 
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Gomparative  experiment  (exper.  2)  on  arti- 
ficial fulphat  of  iron,  the  refult  of  which 
was  afterwards  confirmed  by  the  application 
of  fuccinat  of  ammonia  (exper.  7 & 8),  a 
teft  totally  different  from  the  former.  This 
cftimate  therefore  is  quite  independent  of  the 
peculiarities  of  the  pruffic  teft  above  men- 
tioned exper.  5 & 6).  But  I have  thought 
it  right  to  ftate  them,  as  they  point  out  the 
necefiity,  whenever  there  is  an  excefs  of  acid, 
of  boiling  the  folutions  to  which  the  pruffic 
teft  has  been  applied,  as  a previous  ftep  to 
any  other  part  of  the  procefs  in  which  heat 
may  be  required ; fincc,  otherwife,  a precipi- 
tate arifing  from  the  teft  itfelf,  would  interfere 
with  the  fubfequent  refults.  And  it  may  be 
alfo  obferved,  that,  boiling  with  muriatic  acid, 
provided  it  be  carried  to  a fufficient  extent, 
will  be,  on  many  occafions,  a convenient  mode 
of  feparating  entirely  the  iron  from  folutions 
in  which  the  pruffic  teft  has  been  con- 
cerned ; fince,  as  Scheele  has  firft  obferved, 
the  mineral  acids  poflefs  that  power. 

It  may  not  be  ufelefs  to  obferve,  that  the 
folution  of  pruffiated  alkali,  which  I ufed  in 
all  thefe  experiments,  confifted  of  one  part  of 
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the  pruffiat  in  cryftals,  to  fixteen  parts  of 
diftilled  water ; and  that  a fpecimen  of  thefe 
cryftals,  burnt  with  a little  wax,  in  a filver 
crucible,  yielded  0.225  of  brown  oxyd  of 
iron.  This  prufliat  of  potafti  w'as  fo  prepared, 
as  not  to  be  tinged  blue  by  the  mineral  aciSs, 
unlefs  heat  was  applied. 

Having  thus  obtained  by  means  of  the 
pruflic  teft,  refults  which  appeared  fufficiently 
accurate,  with  regard  to  the  quantity  of  ful- 
phat  of  iron  contained  in  the  water,  I was 
deftrous  to  afcertain,  by  fome  other  procefs 
totally  unconnected  with  this,  the  real  pro- 
portion of  metallic  iron,  or  rather  of’oxyd  of 
iron,  actually  contained  in  a given  quantity 
of  this  chalybeate. 

,For  this  purpofe,  and  in  order  to  obtain  a 
folution  of  this  queftion,  perfectly  indepen- 
dent of  my  own  experiments,  I requefted  of 
my  friend  Mr.  Allen,  one  of  the  leCturers 
of  chemiftry  in  the  niedical  fchool  of  Guy’s 
Hofpital,  to  examine,  by  any  method  he 
might  think  proper,  a portion  of  refidue  pro- 
cured in  the  fame  manner  as  that  which  had 
been  the  objeCt  of  the  preceding  experiments. 
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He  very  obligingly  complied  with  my  requeft, 
and  foon  afterwards  favoured  me  with  the 
following  account,  which  I {hall  give  in  his 
own  words : 

Exper.  VII. — “ Ten  grains  of  the  precipi- 
tate from  the  chalybeate  fpring  at  Brighton, 
dried  at  the  temperature  of  were  dif- 

folved  in  diftilled  water,  by  the  aiTiftance  of  a 
little  muriatic  acid,  with  the  exception  of  a 
minute  fradfion  of  a grain,  which  appears 
by  Dr.  Marcet’s  experiments,  to  be  filex. 
This  folution  was  exadtly  neutralized  by  am- 
monia. A folution  offuccinat  of  ammonia 
being  added,  and  the  whole  boiled,  a brown 
precipitate  was  obtained.  This  roafted  with 
wax,  in  a filver  crucible,  gave  i.  3 grains  of 
oxyd  of  iron. 

“ Dr.  Marcet  having  found  that  the 
oxvd  of  iron  in  this  mineral  water,  is  com- 
bined  with  fulphuric  acid,  the  following  com- 
parative experiment  was  made  with  the  green 
fulphat  of  iron,  to  determine  the  quantity  of 
oxyd  of  iron  contained  in  it,  by  the  teft  of 
fuccinat  of  ammonia. 
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Exper.  VIII. — “ Five  grains  of cryftallized 
green  fulphat  of  iron,  were  difiblved  in  diftilled 
watel* ; and  the  iron  precipitated  by  fuccinat 
of  ammonia  in  a boiling  heat.  The  precipi- 
tate being  treated  with  wax  in  a red  heat, 
gave  1.8  oxyd  of  iron,  which  was  of  a red- 
dilh  colour,  refembling  cinnamon,  but  rather 
darker. 

“ Then  i.8:  5=1.3:  3.61  grains  of  green 
fulphat  of  iron,  in  i o grains  of  the  precipitate 
procured  by  boiling  the  water  down  to  dry- 
nefs,  in  a heat  not  exceeding  160". 

“ In  employing  the  fuccinat  of  ammonia 
as  a teft,  care  muft  be  taken  to  faturate  the 
folution  to  which  it  is  applied,  very  accu- 
rately.” * 

On  comparing  thefe  refults  with  my  own, 
I had  the  fatisfa£tIon  to  obferve  that  the  quan- 

* In  addition  to  this,  I would  obferve,  that  long  and  repeated 
boiling,  is  alfo  necefiary  to  promote  the  action  of  this  teft  on 
fulphat  of  iron,  upon  which  it  atfis  but  very  ftowly  and  imper- 
fedtly  without  it.  It  is  evident  that  the  effedt  of  boiling,  in 
this  inftance,  depends  merely  upon  a further  oxydation  of  the 
iron  ; fince  by  allowing  the  folution  to  ftand  for  a fufEcient 
length  of  time,  or  by  adding . nitric  acid,  the  iron  becomes 
Readily  and  endrely  precipitable, 
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tity  of  fulphat  of  Iron,  which  I concluded  to 
be  appeared  from  Mr.  Allen’s  more 
diredt  eftimate,  to  be  a degree  of  co-‘ 

incidence  which  it  can  hardly  be  expedted 
to  furpafs  in  rcfearches  of  this  nature. 

In  order  to  form  an  eftimate  of  the  adtual 
quantity  of  metal  or  metallic  iron,  contained 
in  the  chalybeate,  I tried  the  following  expe- 
riment : 

Exper.  IX. — Five  grains  of  iron,  filed 
from  the  pureft  fpecimen  of  malleable  iron 
which  I could  procure,  were  diflblved  in  di- 
luted fulphuric  acid,  by  long  digeftion  in  a 
gentle  lieat.  This  folption  being  previoufly 
neutralized,  was  repeatedly  boiled  and  filtered 
with  fuccinat  of  ammonia,  and  afterwards 
treated  with  pure  ammonia,  to  precipitate  j 
fmall  remaining  portion  of  iron,  which  had 
efcaped  the  adlion  of  the  fuccinic  teft.  The 
whole  of  this  precipitate  being  expofed  to  a 
red  heat,  in  an  open  filver  crucible,  and 
treated  with  wax,  in  the  fame  way  as  in 
exper.  7 & 8,  gave  7.4  grains  of  a dark  red 
brown  oxyd  of  iron,  which  was  attradted  by 
the  magnet.  It  appears  therefore  that  100 
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grains  of  thisoxyd,  confifted  of  67.6  of  metal, 
and  32.4  of  oxygen. 

By  combining  thefe  refults  with  thofe 
of  the  two  former  experiments,  it  will  be 
found  that  the  10  grains  of  refidue  (which, 
in  exper.  7,  yielded  1.3  grains  of  oxyd  of 
iron),  contained  really  no  more  than  0.87 
grains  of  metallic  iron,  or  8.7  in  100  grains. 
And  the  adual  proportion  of  metal  in  5 grains 
of  cryftallized  fulphat  (which,  in  exper.  8, 
yielded  1.8  grs.  of  oxyd),  would  be  1.22  grs. 
or  24.4  in  100  ; a quantity  correfponding 
to  0.36  of  the  oxyd.  * As  however  the  pro- 
portion of  oxyd  in  the  fait,  muft  depend  upon 
its  degree  of  oxydation,  thefe  refults,  even 
allowing  them  to  be  perfectly  accurate,  can 
only  be  applied  to  experiments  made  exactly 
under  the  fame  circumftances  as  thofe  juft 
related.  But  I ftiould  not  omit  to  mention,  that 
my  brov^n  oxyd  of  iron,  had  a more  diftin(3: 
reddilh  hue  than  that  obtained  by  Mr.  Allen, 
in  the  experiment  to  which  this  is  compared ; 

* Chemical  writers  agree  In  reckoning  0.27  of  oxygen  in 
oxyd  of  iron  at  its  minimum  of  oxydation,  fuch  as  it  is  ob- 
tained from  pure  green  fulphat ; and  0.48  in  the  red  oxyd,  fuch 
as  it  exifts  in  the  red  fulphat  of  iron.  In  my  experiment,  the 
oxyd  appeared  to  contain  0.324,  which  is  a kind  of  inter- 
mediate proportion  between  thofe  juft  mentioned. 
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although  the  procefs  of  precipitation  and  cal-* 
cination,  was,  as  much  as  poflible,  carried  on 
in  a fimilar  manner.  It  mull  be  obferved, 
alfo,  that  my  folution  of  5 grains  of  iron^ 
having  not  been  brought  to  the  ftate  of  cry- 
ftallized  fulphat,  fomc  doubts  may  arifc  as  to 
the  degree  of  oxydation  which  the  metal 
underwent  in  that  folution. 

Before  I conclude  my  obfervations  on  this 
part  of  the  fubje£t,  I fhould  not  omit  to  re- 
mark, that  wherever  in  the  courfe  of  this  in- 
quiry a quantity  of  iron  has  been  precipitated 
from  the  water,  whether  merely  in  confe- 
quence  of  its  being  kept  for  fome  time  (as  in 
cxper.  2.  D),  or  by  means  of  concentration, 
it  has  never  prefented  itfelf  in  the  ftate  of 
ochre,  or  fimple  oxyd  of  iron ; but  on  the 
contrary,  has  always,  upon  careful  examina- 
tion, appeared  to  be  combined  with  a portion 
of  fulphuric  acid,  forming  what  has  been 
called  a fub-fulphat  of  iron. 

— n— — ■ 

§ XII.  Red  fulphat  of  iron, 

Exper.  I. — Twenty  grains  of  refidue  were 
put  in  a phial,  with  about  1 50  grains  of  alco- 
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hoi,  of  the  fpecific  gravity  of  8.10,  and  the 
mixture,  after  being  often  lhaken  and  kept 
well  corked  for  a few  hours,  was  thrown  into 
a filter.  This  filtered  fpirituous  folution  was 
of  a reddifli  yellow  colour.  Being  evaporated 
to  drynefs,  it  depofited  a deliquefcent  brown- 
ilh  refidue,  which  being  redilTolved  in  water, 
imparted  to  it  a deep  yellow  colour.  But  a 
fmall  portion  of  this  refidue  (which  proved  to 
be  a fub-fulphat  of  iron,  formed  by  the  action 
of  the  atmofphere,  during  the  procefs  of 
evaporation)  remained  undiflblved,  till  a little 
muriatic  acid  was  added.  The  refidue  which 
had  been  depofited  in  the  filter  by  a fpirituous 
folution,  was  become  of  a paler  colour,  in 
confequence  of  its  being  treated  with  alcohol, 
and  had  loft  its  deliquefcent  quality.  Its 
weight  was  reduced  to  14.  i grains.* 

Exper.  II. — As  it  is  well  known  that 
alcohol  has  the  property  of  diflblving  red 
fulphat  of  iron,  whilft  on  the  contrary  it 

* Yet  the  refidue  of  the  folution  in  alcohol  dried  at  160®, 
weighed  only  3.1,  inftead  of  6^.9  grains,  which  would  have  be^n 
the  complement  of  the  20  grains  of  refiduous  matter.  This 
muft  be  owing  to  a lofs  of  moifiure,  in  confequence  of  the 
adion  of  alcohol. 
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precipitates  the  green  fulphat,  there  could  be 
no  doubt  but  that  the  deliquefcent  refidue, 
obtained  in  the  former  experiment,  contained 
a quantity  of  red  fulphat  of  iron.  In  order  to 
learn  in  what  proportion  this  fait  was  contained 
in  a given  quantity  of  the  refidue,  the  yel- 
low watery  folution  above  mentioned,  pro- 
ceeding (exper.  i)  from  20  grains  of  reli- 
due,  was  treated  with  pruffiat  of  potafh, 
which  occafioned  a precipitation  of  Pruffian 
blue,  weighing  i .45  ; which  denotes  a quan- 
'tity  of  red  fulphat  of  iron,  equivalent  to  1.3 
grains  of  the  green  fulphat. 

(A) — But  although  the  prefence  of  red 
fulphat  in  the  refiduary  matter,  is  manifeftly 
fliewn  by  thefe  experiments,  yet  they  do  not 
by  any  means  prove,  that  the  fait  actually 
exifted  in  the  recent  chalybeate.  On  the 
contrary  it  appears  probable,  that  it  is  the 
produd*  of  the  feveral  operations  to  which 

* Mr.  Kirwan,  in  his  Eflay  on  the  AnalyCs  af  Mineral 
Waters/’  in  which  he  has  fo  much  contributed  to  the  advance- 
ment of  that  part  of  chemical  fcience,  expreffes  a belief  that  the  « 
fulphat  of  iron,  which  has  occafionally  been  difcovered  in  mineral 
waters,  did  not  exifl  in  thofe  waters,  previous  to  the  analytic 
procelTes  to  which  they  were  fubjefted. 
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the  water  has  been  fubmitted.  This  I think 
may  be  inferred,  not  only  from  the  tinfture 
of  galls  not  tinging  the  recent  chalybeate 
black,  but  alfo  from  the  conftant  formation 
and  precipitation  of  fub-fulphat,  which  hap- 
pens whenever  the  water  is  expofed  to  a 
procefs  of  oxygenation.  For  it  is  reafonable 
to  fuppofe,  that,  whilfl:  on  one  hand,  a procefs 
of  oxygenation,  and  confequent  feparation  of 
oxyd  of  iron  from  the  acid  which  held  it  in 
folution,  takes  place,  the  portion  of  acid  thus 
liberated,  will  unite  with  as  much  of  the 
fuperoxygenated  oxyd  as  it  will  be  capable 
of  combining  with,  and  thus  a quantity  of 
the  red  or  fuperoxygenated  fulphat  will  be 
generated.  This  queftion  however^  is,  in  the 
prefent  inftance,  a mere  matter  of  curiofity, 
fmee  it  cannot  affedt  in  any  material  manner 
the  former  refults  obtained,  either  as  to  the 
abfolute  quantity  of  iron  in  the  chalybeate, 
or  as  to  the  nature  of  its  combination. 
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§ XIII.  Mur  hit  of  iron. 

I have  fuggefted  in  a former  part  of  this 
paper,  the  poffibility  of  fome  muriat  of  iron 
being  contained  in  the  water.  This  conjec- 
ture, the  experiments  above  related,  do  not 
precifely  contradict,  but  they  render'  it  ex- 
tremely improbable. 

In  the  firft  place  it  mull  be  remembered, 
that  if  any  muriated  iron  did  exift  in  the 
water,  it  could  only  be  in  a very  minute 
quantity,  fince  it  muft  have  made  part  of  the 
fmall  portion  of  red  fulphat  of  iron  which 
was  eftimated  from  the  preceding  experiments, 
both  thefe  falts  being  equally  foluble  in 
alcohol. 

Had,  the  fpirituous  folution  contained  no 
other  falts  but  the  red  fulphat  or  muriat  of 
iron,  the  prefence  or  abfence  of  the  latter 
would  have  been  eafily  demonftrated  by  nitrat 
of  filver,  or  any  other  teft  of  muriatic  acid. 
But  in  this  cafe,  as  it  will  be  proved  hereafter, 
other  muriats  were  difeovered,  which  pre- 
vented my  obtaining  an  abfolute'  proof  of  the 
water  being  perfeCUy  free  from  the  prefence 
of  muriated  iron. 
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§ XIV.  Sulphat  of  lime, 

Exper.  I. — Oxalat  of  ammonia  being 
added  to  a folution  of  lo  grains  of  refidue, 
(the  iron  of  which  had  been  previoufly  fepa- 
rated  by  fuccinat  of  ammonia),  a confiderable 
turbidnefs  inftantly  took  place,  and  a white 
precipitate  readily  fublided,  v/hich,  dried  as 
iifual,  weighed  4.  i grains. 

Having  had  every  reafon  to  conclude  from 
fome  of  the  preliminary  experiments,  men- 
tioned in  a former  part  of  this  paper,  that 
the  lime  exifted  in  the  water  in  the  ftate  of 
fulphat,  it  remained  to  be  determined,  what 
quantity  of  felenite  correfponded  to  the  4.  i 
grains  of  oxalat  of  lime,  obtained  from  10 
grains  of  refidue. 

Not  finding  in  chemical  works  any  fadts 
from  which  I could  immediately  deduce  the 
folution  of  this  queftion,  I made  the  following 
comparative  experiment : 

Exper.  II. — A fpecimen  of  the  pureft 
native  felenite  that  I could  procure,  was  pul- 
verized and  boiled  to  faturation  in  diftilled 
water.  This  folution  was  decanted,  and  the 

clear  fluid  evaporated  to  dryncfs  in  the  tem- 
D 2 
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perature  of  i6o*^.  Five  grains  of  the  feleni'tc 
thus  obtained  and  dried,  being  rediffolved  in 
water,  and  afterwards  precipitated  by  oxalat 
of  ammonia,  and  dried  at  160%  weighed 
4.25  grains;  which  is  equivalent  to  117 
parts  of  felenite,  for  100  parts  of  oxalat 
of  ammonia.  Confequently,  4.82  grains 
(4.25  : 5=4. 1 : 4.82)  will  be  the  quantity 
of  felenite  contained  in  10  grains  of  refidue, 
dried  at  160”* 


§ XV.  Alum  and  Epfom  fait. 

The  prefence  of  thefe  two  earthy  fulphats 
in  the  water,  being  by  no  means  improbable, 
I tried  to  difcover  them  in  the  following 
manner. 


* This^efiimate  of  courfe  fuppofes  that  felenite  is  the  only 
calcareous  fait  prefent  in  the  water.  Muriat  of  lime,  which  is 
often  found  in  mineral  waters,  could  not  be  expeded  in  this, 
fince  its  exigence,  except  in  extremely  minute  quantities,  is 
incompatible  with  fulphat  of  iron.  In  confirmation  of  this,  I 
tried  the  muriatic  falts  obtained  from  the  folution  in  alcohol 
XIII,  exp.  i),  with  oxalat  of  ammonia,  which  occafioned 
©nly  a very  flight  cloud,  without  any  ponderable  precipitate^ 
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Exper.  I.*-- The  portion  of  refidue  which 
had  been  left  In  the  filter  (§  XII.  exper.  i), 
by  the  folution  In  alcohol,  was  diflblved  In  a 
quantity  of  diftllled  water,  not  fufficlent  to 
take  up  any  confiderable  quantity  of  felenite, 
and  the  filtered  folution  was  evaporated  in  a 
temperature  not  exceeding  8o°.  As  the  eva- 
poration advanced,  regular  cubic  cryftals  de- 
pofited  themfelves  on  the  bottom  of  the  veflel; 
and  when  it  was  completed,  there  appeared 
alfo,  befides  the  cryftals  (which  formed  the 
greateft  part  of  this  refidue),  a minute  quan- 
tity of  a yellowiih  powder,  colleded  in  the 
centre  of  the  cup,  and  a kind  of  fnow-like 
efflorefcence  flightly  fpread  over  it.  But  no 
other  cryftals  but  thofe  juft  mentioned  could 
be  difcovered.  The  whole  of  this  refiduary 
mafs,  dried  as  ufiial,  weighed  precifely  5 
grains.  , But  the  heat  applied  in  the  procefs 
of  drying,  was  not  fufficlent  to  deprive 
the  cryftals  of  their  water  of  cryftallization. 
From  the  form  of  thefe  cryftals,  from  their 
decrepitation  on  being  heated,  and  their  well 
known  tafte,  there  could  be  no  doubt  but 
that  they  were  rauriat  of  foda. 


54 


Exper.  II. — In  order  to  obtain  more  pofi- 
tive  information  in  this  refpeft,  and  alfo  to 
afcertain  the  nature  of  the  fmall  portion  of 
uncryftallized  matter  mixed  with  the  cryftals, 
the  refidue  of  5 grains  above  mentioned,  was 
mixed  with  about  2 ounces  of  diftilled  water, 
which  rediflblved  the  whole  of  it,  with  the 
exception  of  a very  minute  quantity  of  a 
yellowifh  powder.  The  following  tells  were 
then  tried : 

(aj  Pruffiat  of  iron  produced  a pale  green 
colour,  and  a precipitate  weighing  Aths  of  a 
grain. 

fbj  Oxalat  of  ammonia  occafioned  a pre- 
cipitate weighing  1.6  grains. 

(cj  Nitrat  of  filver,  and  muriat  of  barytes, 
both  produced  copious  precipitates. 

(d)  h folution  of  platina  in  nitro-muriatic 
acid,  produced  no  precipitate  whatever.  * 

(e)  The  fmall  quantity  of  undilTolved 


* Tliis  left  is  exceedingly  convenient  and  decifive  with  regara 
to  the  preience  of  potalh,  as  it  forms  a diflina  and  immediate 
jKcipitate  with  the  fmalleft  portion  of  this  alkali,  or  any  of  its 
compounds,  whilft  it  is  not  at  all  affeaed  by  the  mineral  alkali. 
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yellow  powder,  wJilch  weighed  at  moft  —th 
of  a grain,  proved  to  be  fubfulphat  of  iron.  * 

(f)  After  the  complete  removal  of  the  iron 
and  lime,  the  remaining  folution  was  tried 
both  with  pure  ammonia  and  pure  potalh, 
which  occafioned  no  cloud  or  precipitate  what- 
ever ; whilft  the  leaft  quantity  of  any  earthy 
fait,  added  to  this  folution,  was  readily  dif- 
covered  by  the  alkali. 

From  thefe  experiments  I inferred,  that 
the  5 grains  foluble  in  water  confifted  of  about 

2 grains  of  fulphat  of  iron  and  felenite,  and 

3 grains  of  muriat  of  foda  : and  from  the  laft 
refult  in  particular,  I concluded,  that  neither 
alum,  nor  fulphat  of  magnefia,  were  con- 
tained in  the  water. 


* It  may  be  obferved  that  the  quantity  of  fulphat  of  Iron  yet 
difeovered,  either  in  the  fpirltuous  or  the  watery  folution,  does 
Snot  amount  to  more  than  2 grains,  inftead  of  the  7 grains  which 
the  20  grains  of  refidue  under  examination  ftiould  contain,  ’ 
according  to  my  former  ftatements.  But  the  remaining  5 grains 
were  found  in  the  ftate  of  fubfulphat,  in  the  refidue  infoluble 
both  in  alcohol  and  water,  which  confifted  entirely  of  felenite 
and  fubfulphat  of  iron. 
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§ XVI.  Muriats  of  Alumine  and  Magnefa  ; 
and  an  inquiry  into  the  properties  of  fuccinat 
of  ammonia  as  a tef  of  alumine. 

Exper.  I. — Twenty  grains  of  refidue  were 
rediflblved  in  dilute  muriatic  acid,  and  boiled 
W'ith  pruffiat  of  potafh,  till  the  iron  was  com- 
pletely removed.  The  folution  was  after- 
wards neutralized,  and  the  lime  feparated  by 
oxalat  of  ammonia.  A folution  of  pure  pot- 
alh  being  then  added,  in  order  to  precipitate 
the  alumine  and  magnefia,  whitifh  flakes  gra- 
dually fubfided,  which  being  collefted  on  a 
filteF,  and  dried  at  i6o“,  weighed  2.1  grains. 

Exper.  II. — This  precipitate  was  boiled  In 
a folution  of  pure  potalh,  with  a view  to  dif- 
folve  the  alumine,  and  thus  feparate  it  from 
the  magnefia,  which  is  not  foluble  in  alkali. 
This  folution  being  allowed  to  cool,  foon  de- 
pofited  a'whitifih  powder,  and  the  fluid,  which 
continued  fomewhat  turbid,  being  decanted 
off,  the  white  powder,  dried  as  ufual,  was 
found  to  have  loft  about  half  of  its  weight. 

From  thefe  firft  refults  I naturally  conjec- 
tured, that  the  2,1  grains  confifted  of  nearly 
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equal  parts  of  alumine  and  magnefia.  This 
however,  as  it  will  foon  appear,  was  contra- 
didled  by  fubfequent  experiments. 

Exper.  III. — The  whitiih  pov»rder  info- 
luble  in  potafh  being  examined,  proved  to 
be  magnefia,  mixed  with  a fmall  quantity  of 
lime,  which  was  readily  difcovered  by  the 
oxalic  tefi.  But  the  fuppofed  folution  of  alu- 
mine in  potafh,  being  allowed  to  hand  for 
fome  time,  depofited  a further  quantity  of  a 
whitifh  powder,  and  the  clear  alkaline  liquor 
being  boiled  with  muriat  of  ammonia,  pro- 
duced no  precipitation  whatever,  which  led  me 
to  fufpe£t  that  the  whole  of  the  original  pre- 
cipitate (exper.  i)  was  magnefia,  with  the  ex- 
ception of  the  minute  quantity  of  lime  juft 
mentioned. 

Exper.  IV. — In  hopes  to  obtain  more  de- 
cifive  refults  on  this  fubje<£l:,  and  in  order  to 
vary  the  laft  experiments,  I made  a new  fo- 
lution of  I o grains  of  refidue,  from  which  the 
iron  was  precipitated  by  fuccinat  of  ammonia. 
But  from  this  folution,  treated  like  the  former 
with  cauftic  alkali,  I could  obtain  no  earthy 
precipitate. 
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Bxper.  V. — -This  circumftance,  as  it  ap-» 
peared  afterwards,  was  limply  owing  to  the 
ftate  of  very  great  dilution  in  which  the 
earthy  fait  exifted  in  this  folution ; but  before 
I was  aware  of  this,  an  idea  occurred  to  me, 
that  the  non-appearance  of  a precipitate  in  this 
cafe,  might  polTibly  arife  from  the  previous 
application  of  fuccinat  of  ammonia.  In  order 
to  afeertain  this  ..point,  I prepared  artificial 
folutions  of  muriat  of  alumine,  and  muriat  of 
magnefia,  and  obferved,  that  on  pouring  a 
few  drops  of  fuccinat  of  ammonia  into  the 
former,  a copious  precipitate  fubfided. 

It  appeared  therefore  ufelefs  to  profecute 
any  farther  nay  inquiry  on  the  above  folution. 
But  this  property  of  fuccinat  of  ammonia,  to 
precipitate  alumine,  ftruck  me  as  being  new 
and  curious,  and  attraded  for  fome  time  my 
attention. 

(A) — I lhall  not  enter  here  into  all  the  par- 
ticulars of  the  inquiry  and  various  experi- 
ments refpedling  alumine  and  its  relations 
with  the  fuceinic  teft,  which  arofe  from  the 
circumftance  juft  related  ; but  as  the  fubje£t 
is  by  no  means  unconnected  with  the  objeCt 
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of  this  elTay,  and  as  fome  explanation  may  be 
of  ufe  to  facilitate  the  application  of  this  teft 
to  the  examination  of  folutions  of  alumine,  I 
fhali  mention  the  following  general  refults  :• 

I ft,  That  fuccinat  of  ammonia  precipitates 
alumine  from  its  combinations,  readily  and 
entirely,  provided  there  be  no  confiderable 
excefs  of  acid,  in  which  cafe  the  folution  muft 
be  previoufly  neutralized. 

' adly.  That  this  fubftance  does  not  appear  to 
have  any  adlion  on  magnefia  or  its  compounds, 
and  will  therefore  in  many  cafes  afford  a 
new  and  convenient  diferiminating  teft  be- 
tween this  earth  and  alumine,  the  method  of 
boiling  the  alumine  in  potafh  being  in  fome 
inftances  inapplicable.  * 

3dly,  That  if  a folution  of  loo  parts  of 

♦ Since  this  was  written,  I have  feen  in  the  Journal c!es  Mines y 
N®  70,  a paper  on  Yttria,  by  Mr.  Ekeberg,  in  which  the  author 
notices  the  property  of  fuccinat  of  ammonia  to  precipitate  glucine, 
which  is  another  common  feature  between  this  earth  and  alu- 
mine. But  I do  not  find  that  either  Mr.  Ekeberg  or  any  other 
writer  has  noticed  the  property  of  this  teft  with  regard  to  alu- 
mine. On  the  contrary  I obferve,  that  the  celebrated  chemift 
Klaproth  (Analytical  Efiliys,  vol.  ii),  in  his  analyfis  of  the 
Gadolinite,  a mineral  which  contains  a fmall  quantity  of  alu- 
mine, precipitated  the  iron  by  fuccinat  of  ammonia,  without 
remarking  the  property  alluded  to,  although  it  could  not  fail  to 
have  fome  influence  on  the  refult. 
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o<ftahedral  cryftals  of  alum  be  decompofed 
by  fucciiiat  of  ammonia,  the  precipitate,  cal- 
cined in  a red  heat,  weighs  exadly  12. 
This  refult  I oifer  with  the  more  confidence, 
as  it  agrees  perfectly  with  Mr.  Kirwan’s 
flatement,  a coincidence  which  I did  not  notice 
until  I had  completed  my  own  experiments. 

4thly,  That  if  a fimilar  folution  be  decom- 
pofed  by  pure  ammonia,  the  precipitate,  cal- 
cined in  the  fame  manner,  gives  precifely  the 
fame  weight. 

5thly,  That  however  there  is  this  difference 
between  the  precipitates  produced  from  alum 
by  fuccinat  of  ammonia,  and  thofe  obtained 
from  pure  ammonia,  that  in  the  firfl;  inftance, 
, the  precipitate,  dried  at  160%  is  white  like 
ftarch,  and  weighs  35;  whilft  in  the  latter,  the 
precipitate,  dried  in  the  fame  manner,  fhrinks 
to  a brownifii  powder,  fomewhat  refembling 
glue  coarfely  pulverized,  and  weighs  only  15, 
inftead  of  35.  * 

♦ It  has  been  fhewn  by  my  ingenious  friend  Mr.  Theodore 
De  Sauffure,  in  his  valuable  paper  on  alumine  (publifhed  in  the 
Journal  de  Phyjtque^  vol.  52),  that  this  peculiar  colour  and 
fhrinking  of  alumine,  depends  on  the  great  proportion  of  water 
in  the  folution  from. which  it  is  precipitated  ; and  that  this  ap- 
pearance is  entirely  prevented,  by  ufing  a concentrated  folutio* 
of  alum. 
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6thly,  That  if  loo  parts  of  pure  aluralne 
prepared  from  alum,  and  brought  to  the 
confluence  of  a pafte,  * be  diflblved  in  ful- 
phuric  acid,  and  afterwards  precipitated  by 
fuccinat  of  ammonia,  and  calcined  in  a red 
heat,  the  refidue  will  be  exactly  equal  ia 
weight,  to  that  procured  by  calcining  in  the 
fame  manner,  without  any  previous  folution 
and  precipitation,  a fimilar  quantity  of  pure 
alumine  taken  from  the  fame  mafs. 

Ex  PER.  VI. — Being  now  poffefled  of  a 
diredt  mode  of  precipitating  alumine,  I made 
a folution  of  lo  grains  of  refidue,  and  after 
precipitating  the  iron  from  it  by  prufliat  of 
potafh,  and  the  lime  by  oxalat  of  ammonia, 
I added  fuccinat  of  ammonia.  But  not  the 

* I procured  this  pafte  by  precipitating  a folution  of  alum  by 
"pure  ammonia,  and  afterwards  waflilng  the  precipitate  repeatedly 
in  great  quantities  of  diftilled  water,  and  heating  It  gently  once 
or  twice  with  ammonia.  The  water  at  laft  came  off  perfedtly 
free  from  fulpharic  acid ; and  a portion  of  the  pafte  thus  pre- 
pared, being  dlffolved  in  muriatic  acid,  and  a ftrong  folution  of 
raurlatcd  barytes  added,  a flight  cloud  only  was  produced, 
without  any  diftindl  precipitate.  And  as  nitrat  of  barytes  pro- 
duced no  cloud  whatever,  I fufpeded  that  the  flight  effecfl  of 
muriated  barytes  might  poffibly  be  one  of  thofe  anomalies, 
fuch  as  Mr.  Kirwan  has  obferved  with  regard  to  muriat  of 
magnefia,  quite  independent  of  the  prefence  of  any  foreign 
fubftance. 
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leafl;  efFedl  was  produced,  although  cauftic 
alkali  occafioned  a precipitate,  and  although 
the  leaft  quantity  of  muriat  of  alumine  pro- 
duced an  immediate  cloudinefs.  This  expe- 
riment, which  I repeated  feveral  times  with 
the  fame  refult,  appearing  fufficiently  decifive, 
with  regard  to  the  abfence  of  alumine  in  the 
Brighton  chalybeate,*  my  attention  was  now 
exelufively  directed  to  the  magnefia,  the  pre- 
fence of  which  had  been  proved  by  former 
experiments. 

Exper.  VII. — Magnefia, in  this  inftance,  as 
it  has  been  flrewii  before  (§  XV.  exper.  2.  f), 
could  only  be  fuppofed  to  exift  in  the  state 

* Whilfl:  this  fheet  was  printing,  I accidentally  obferved,  that 
muriat  of  alumine  was  decompofed  by  the  prufiiat  of  potafh 
which  I ufedin  my  experiments,  and  which,  I have  every  reafon 
to  fuppofe,  had  been  prepared  with  fufHcient  care  and  accuracy. 
I have  fince  found  upon  inquiry,  that  this  property,  though  not 
generally  known,  has  been  noticed  by  fome  chemifb,  and  pro- 
bably belongs  to  all  prufliated  alkalies,  in  whatever  manner  they 
have  been  prepared.  No  conclufion  therefore,  refpeding  the 
non-existence  of  muriat  of  alumine,  can  be  deduced  from  the 
above  experiment,  nor  from  any  other  procefs  in  which  the 
prufRc  teft  has  preTioufly  been  ufed.  But  from  many  other  cir- 
cumdances,  and  particularly  from  the  refults  obtained  in  the 
analyfis  by  alcohol,  it  appears  fufHciently  obvious,  that  muriat  of 
alumine  (unlefs  it  be  in  extremely  fmall  quantity),  cannot  exift 
in  the  water. 
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of  murlat.’  In  attempting  to  eRlmate  the 
quantity  of  this  fait,  I had  again  recourfe  to 
alcohol.  20  grains  of  refidue  were  put  into 
a phial,  with  about  120  grains  of  alcohol  of 
the  fpecific  gravity  of  8io.  The  undiflblved 
part  was  allowed  to  fubfide,  after  fhaking  the 
folution  repeatedly,  and  letting  it  ftand  for 
feveral  hours.  The  clear  fluid  being  then 
decanted  off,  and  a folution  of  carbonat  of 
ammonia  /hllj  faturated  with  carbonic  acid, 
being  added,  the  mixture  became  thick  and 
turbid,  and  paffed  to  a dirty  brown  colour. 
This  muddy  fluid  being  filtered,  and  phofphat 
of  foda  added  to  the  clear  folution,  a cloudi- 
nefs  immediately  appeared,  and  in  a few 
minutes  a white  powder  fubfided,  'which, 
when  dried  at  a temperature  not  exceeding 
100%  weighed  2.8  grains. 

The  precipitate  obtained  by  this  method*, 
being  a triple  fait,  compofed  of  phofphoric 

* This  very  eafy  and  valuable  method  of  precipitating  mag- 
nefia,.  was  iirft  fuggeded  by  Dr.  Wollafton.  It  is  obvioufly 
founded  upon  the  property  which  fully  neutralifed  carbonat  of 
ammonia  poffeffes,  fird  to  didblve  the  carbonat  of  magnefia 
which  is  formed  in  confequence  of  a double  elecdive  attraedion, 
and  afterwards  to  yield  the  earth  to  the  phofphoric  acid, 
with  which,  and  the  ammonia,  it  forms  a triple  fait.  With 
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acid,  magnefia  and  volatile  alkali,  (the  lame 
combination  which  Mr.  Fourcroy  has  dil- 
covered  in  the  bladder  of  a horfe,  and  Dr. 
W ollafton  has  shewm  to  compofe  one  of  the 
concretions  which  are  formed  in  the  human 
bladder),  my  next  objedi  was  to  determine, 
by  a comparative  experiment,  what  quantity 
of  muriat  of  magnefia  was  required  to  form, 
by  the  procefs  above  mentioned,  a known 
quantity  of  this  triple  fait. 


Exper.  VIII. — For  this  purpofe,  I evapo- 
rated to  drynefs  a folution  of  muriat  of  mag- 
nefia, in  a heat  of  i6o°,  5 grains  of  the  refidue 
thus  obtained  were  dilTolved  in  water,  and  both 

regard  to  the  preparation  of  the  carbonat  of  ammonia.  Dr. 
Wollafton’s  method  confills  fimply  in  pulveriCng  a quantity  of 
the  common  carbonat,  and  expohng  it  for  a few  hours  to  the 
acHon  of  the  atmofphere,  thinly  fpread  on  a piece  of  paper.  I 
found  that  loo  grains  of  common  carbonat  of  ammonia  recently 
fubllmed,  being  treated  in  this  manner,  were  reduced  to  57 
grains  : and  a folution  of  fait  thus  prepared  had  no  fmell  what- 
ever, But  no  certain  inference  can  be  drawn  from  this  experi- 
ment, rcfpetSHng  the  proportions  of  carbonic  acid  and  vo!atile 
alkali  in  the  common  carbonat,  fince  (as  Mr,  Davy  has  fhewn  in 
his  excellent  treatife  on  the  nitrous  oxyd),  thofe  proportions 
vary  confiderably  according  to  the  degree  of  heat  with  which 
this  fait  is  fublimed. 
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carbonat  of  ammonia,  and  phofphat  of  foda 
were  fucceffively  added,  as  in  the  former 
experiment.  The  precipitate,  dried  in  a heat 
not  exceeding  ioo%  weighed  7.8  grains;  and 
the  fame  was  reduced  to  7 grains,  by  railing 
the  heat  to  120“.  It  appeared  in  the  form 
of  an  impalpable,  and  nearly  taftelefs  white 
powder. 

This  refult  therefore,  combined  with  that  of 
the  former  experiment,  gives  F.79  grains 
(y8  ; 5 = 28  : 179),  as  the  quantity  of  muriat 
of  magnefia  contained  in  the  20  grains  of 
refidue. 

Exper.  IX. — In  order  to  know  what 
quantity  of  pure  magnefia  the  above  2.8 
grains  of  triple  fait  contained,  I made  the 
following  comparative  experiment  ; * 

Five  grains  of  magnefia,  prepared  by  ex- 

* It  may  be  obferved,  that  in  the  comparative  experiments,  I 
have  generally  ufed  but  fmall  quantities  of  the  fubllance  to  be 
examined,  though  it  would  have  been  very  eafy  to  employ  larger 
quantities  of  materials.  But  it  appears  to  me,  that  generally 
fpeaking,-  there  is  feldom  any  thing  to  be  gained  by  making  ex- 
periments of  inquiry  upon  a large  fcale  ; whilfl:  on  the  contrary^ 
fmall  quantities  are^  with  proper  management,  more  fufceptible 
of  giving  expeditious  as  well  as  accurate  refults,  particularly  when 
the  proceffes  of  filtering  and  drying  are  concerned. 
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pofmg  for  about  a quarter  of  an  hour,  common 
calcined  magnefia  to  a red  heat,  fo  as  to  be 
certain  that  all  the  moifture  and  the  carbonic 
acid  had  been  expelled,  were  diflblved  in  mu- 
riatic acid,  and  precipitated  as  in  exper.  7. 
The  triple  fait  being  colleded  on  a filter,  and 
thoroughly  dr;ed  in  a heat  not  exceeding  100*, 
weighed  26.3  grains.  Confequently  2.8  grains 
of  this  fait,  or  1.79  grains  of  muriat  of  mag- 
nefia,  contained  only  0.53  grains  of  pure 
magnefia;  a proportion  which  is  equivalent  to 
100  grains  of  triple  fait  dried  at  100°,  for  19 
of  magnefia  prepared  in  the  manner  juft  de- 
feribed.  I dried  the  26.3  grains  of  triple  fait 
at  a temperature  not  exceeding  100°,  fearing 
that  it  might  be  decompofed  by  a greater  heat ; 
but  I was  rather  furprifed  to  find,  that  being 
afterwards  expofed  to  a heat  of  1 60%  it  loft 
only  2 grains. 


§ XVn.  Sulphuric  acid. 

In  order  to  afeertain  the  quantity  of  ful- 
phuric  acid  in  the  chalybeate,  a folution  of 
nitrat  of  barytes  was  added  to  a pint  of  the 
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water  (equivalent  to  8^  grains  of  folid  refidue), 
which  precipitated  from  it  6.8  grains  of  ful- 
phat  of  barytes* ; a quantity  which,  fuppofing 
this  fait  to  contain  0.33  of  acid,  accord- 
ing to  the  aflertion  of  Fourcroy  and  Kirwan, 
would  correfpond  to  2.24  grains  of  fulphuric 
acid  in  a pint,  or  2.64  in  10  grains  of  the 
refidue. 


§ XVIir.  Muriatic  acid  and muriat  of  foda. 

Exper.'I.^ — Ten  grains  of  refidue  were 
diffolved  in  very  dilute  nitric  acid,  and  nitrat 
of  filver  was  added,  in  order  to  feparate  the 
muriatic  acid.  The  precipitate  dried  as  ufqal, 
weighed  precifely  6 grains  ; a quantity  w^hich, 
(if  according  to  Mr.  Kirwan,  f 100  parts 
of  muriated  filver  contain  16  parts  of  acid) 
would  make  0.96  grains  of  muriatic  acid  in 
10  grains  of  refidue. 

V 

(A)  With  regard  to  the  quantity  of  muriat 

* Ten  grains  of  refidue  would  therefore  have  yielded  8 grains 
of  fulphated  barytes  dryed  at  i6o®. 

f See  Kirwan  on  Mineral  Waters,  table  IV.  Mr.  Kii  wan’s 
precife  cftimate  is  ^ being  dried  at  13c®, 
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of  foda,  It  will  be  found  that  if  according  to 
Dr.  Black’s  ftatement*,  235  grains  of  luna 
cornea  are  equivalent  to  100  grains  of  com- 
mon fait,  the  above  6 grains  of  muriated  filver 
will  reprefent  2.5  grains  of  muriat  of  foda: 
and  by  deducing  from  thefe  2.5  grains, 
0.7  grains  (which  may  be  confidered  as  an 
adequate  allowance  'for  the  0.89  grains  of 
muriat  of  magnefia  difcovered  in  XVI.  exper. 

7 & 8),  the  quantity  of  muriat  of  foda  will 
be  reduced  to  1.8  grains,  In  10  grains  of  ' 
refidue. 

§ XIX.  Examination  of  the  fediment  depo- 
Jited  by  the  chalybeate^  and  of  the  changes  which 
the  water  undergoes  by  long  expofiire  to  the 
atmofphere. 

(A)  I have  mentioned  at  the  beginning  of 
this  paper  a copious  earthy  or  cchry  fediment 
which  is  formed  wherever  the  water  has  been 
fuffered  to  ftagnate.  Some  of  this  fubflance 

• See  Tranfaftions  of  the  Royal  Society  of  Edinburgh  III. 

1 16, 
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which  I had  colleded  and  brought  with  me 
in  a muddy  ftate,  became  in  a few  weeks  hard 
and  friable  like  ochre,  of  which  it  had  exaftly 
the  colour  and  appearance.  Being  flightly 
examined,  it  appeared  to  contain  iron,  in  the 
ftate  (partly  at  lead;)  of  fubfulphat ; lime, 
chiefly  in  the  ftate  of  carbonat ; and  a fmall 
portion  of  argillaceous  earth.  The  two  laft 
ingredients,  there  is  reafon  to  fuppofe,  are 
merely  conveyed  and  depofited  by  the  water, 
without  having  ever  been  chemically  com- 
bined with  it. 

(B)  With  regard  to  the  pond  before  men- 
tioned, formed  by  the  fuperfluous  water  from 
the  Wick  chalybeate,  I found  on  examination, 
that  a pint  of  it  contained  only  3^  grains  of 
folid  matter,  in  which  I difeovered  nearly  the 
fame  ingredients  as  in  the  frefti  chalybeate, 
except  that  the  whole  of  the  iron  had  dif- 
appeared.  The  nature  of  this  water,  how- 
ever, muft  vary  exceedingly  according  to  the 
weather  and  the  feafon  ; fince  heavy  rains 
muft  always  dilute  its  contents,  and  fometimes 
occafion  the  introduction  of  various  other  in- 
gredients. 
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§ XX.  'Recapitulation^  and  conclujion. 

/ 

On  recapitulating  the  various  refults  of  this 
analyfis,  in  order  to  prefent  them  in  one  view, 
it  appears,  that  loo  parts  of  the  folid  refidue 
obtained  by  evaporation  from  the  Brighton 
chalybeate,  and  dried  at  the  temperature  of 
1 6o%  have  given : 


GRAINS. 

Sulphat  of  iron  - 21.2 

Sulphat  of  lime  - 48.2 

Muriat  of  foda  - 18, 

Muriat  of  Magnefia  8.9 
Siliceous  earth  - 1.7 

Lofs  - - - - 2.0 

100  J 

And  a pint  of  the  water  (which  is  equal  to 
8.5  grains  of  the  folid  refidue)  contains: 

0 

Carbonic  acid  gas,  about  2x  cubic  inches, 
or  j^th  part  of  its  volume  ; 


\ equal  to  35.3  grs.  ol 
*'*  '^tallizcd  green  fulphat. 


Dried 
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GRAINS 


Sulphat  of  iron  - kSo” 
Sulphat  of  lime  - 4.09 

Muriat  of  foda  - 1.53 

Aluriat  of  magnefia  75  y 
Siliceous  earth  - - 14 

Lofs  - “ - - - 19 


equal  to  3 grains  of  cTy%*> 
tallized  green  fulphat. 


Dried 

at 

160® 


8.50.  J 


I {hall  not  prolong  this  paper  by  remarks 
on  the  application  of  the  Brighton  chalybeate 
to  the  cure  of  difeafes,  as  I have  no  perfonal 
experience  of  its  medicinal  properties.  But  I 
may  be  allov^ed  to  point  out  the  confiderable, 
proportion  of  adlive  ingredients,  and  more  par- 
ticularly of  iron,  which  it  contains,  compared 
to  other  fprings  of  an  analogous  compofition. 
The  chalybeate,  of  Tunbridge,  for  inftance, 
which  has  long  been  juftly  celebrated  for  its 
medicinal  virtues,  contains,  according  to  Dr. 
Babington’s  analyfis,  no  more  than  i grain  of 
oxyd  of  iron  in  a gallon  j whilft  the  Brighton 
fpring  holds  in  one  pint,  more  than  an  equal 
quantity  of  the  fame  oxyd.  It  is  true  that 
the  chemical  compofition  of  the  two  fprings 
is  very  different,  fince  in  the  one,  the  iron  is 


72 


fiifpended  by  a fixed  acid,  wliilft  in  the  other, 
it  is  held  in  folution  by  a gafeous  men- 
ftruum.  But  experience  has  fhewn  that  the 
fpecific  effecSts  of  iron  on  the  human  frame, 
do  not  materially  differ,  whether  it  be  taken 
in  the  ftate  of  carbonat,  or  of  fulphat,  or  of 
fimple  oxyd,  or  in  any  other  form,  provided 
the  metal  be  nearly  in  the  fame  ftate  of  oxy- 
dation  ; although  it  muft  be  allowed  that  there 
may  be  differences  in  the  degree  of  that  effeift, 
as  well  as  in  the  manner  in  which  the  acid, 
or  vehicle  of  the  metal,  affedfs  the  organs  of 
digeftion,  in  particular  individuals.  It  may 
be  obferved  alfo,  that  this  fpring  contains  a 
quantity  of  neutral  falts,  which  may  probably 
be  of  ufe  in  affording  a gentle  ftimulus  to  the 
ftomach  and  inteftines,  and  thus  contributing 
to  infure  the  beneficial  effedfs  of  its  ferrugi- 
nous ingredients.  It  is  therefore  very  reafon- 
able  to  fuppofe,  that  the  Brighton  chalybeate 
is  likely  to  be  of  confiderable  ufe  in  difeafes 
which  require  the  tonic  powers  of  this  kind 
of  medicines  j and  from  the  peculiarly  advan- 
tageous fituation  of  that  fpring,  there  is  every 
reafon  to  expedl,  that  at  no  diftant  period. 
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Its  medicinal  qualities  will  be  more  generally 
acknowledged.  ^ 

Before  I conclude,  I muft  beg  leave  to 
mention  a circumftance  refpediing  the  medi- 
cinal eifedt  of  this  chalybeate,  which  I have 
learnt  from  Dr.  Tierney.  This  gentleman  has 
obferved,  that  in  common  with  moft  mineral 
waters  of  this  kind,  it  is  apt  to  occafion  in 
fome  individuals  a degree  of  naufea  and  a 
fenfe  of  weight  in  the,  ftomach,  when  taken 
cold;  but  he  has  found  that  thofe  efteds  gene- 
rally difappear,  if  the  water  be  drank  mode- 
rately warm.  This  remark  appears  to  me  im- 
portant, and  is  particularly  applicable  to  the 
Brighton  chalybeate,  as  its  analyfis  Ihews,  that 
no  iron  is  precipitated,  nor  any  other  material 
change  produced,  by  applying  heat  to  it,  pro- 
vided it  be  done  quickly,  and  in  veflels  which, 
from  their  lhape,  expofe  but  a fmall  furface  of 
the  water  to  the  action  of  the  atmofphere.  In 

* Several  pradlitioners  at  Brighton,  have  been  for  fome  years 
in  the  habit  of  recommending  the  Wick  water  in  a variety  of 
complaints.  Both  Dr.  Tierney  and  Mr.  Hall  have  told  me, 
that  they  have  had  frequent  opportunities  of  afcertaining  its 
beneficial  effedh.  That  fpring,  however,  is  yet  comparatively 
fpe'aking,  but  little  known,  and  feldom  reforted  to. 
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the  Tunbridge  chalybeate,  on  the  contrary, 
fuch  a method  would  be  quite  impradicable, 
lince  that  water  cannot  be  heated,  without 
the  oxyd  being  immediately  precipitated. 
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